POIZE [1.2.4D.A i,/
Bllg]| 0¥

19

USEPA SF

MRAMRNY
1445059




UIC#1 CLOSURE
REPORT

Lakeside Industries, Inc.
4850 NW Front Avenue
Portiand, Oregon

June 13, 2004

Prepared for:

Lakeside Industries, Inc.
Portland, Oregon

Prepared by:

Hahn and Associates, Inc.
Portiand, Oregon

HAIl Project No. 6235

2004-06-13 UIC#1 Closure Report_HAI
18 =9




TABLE OF CONTENTS

1.0 SUMMARY OF FINDINGS

...................................................................................... 1
2.0 INTRODUCTION........ovviiiiiiieee i) et 2
3.0 BACKGROUND ...ttt e et et e e n e e eae st e e 2
3.1 Site DesCriplion ... 2

3.2 UICH#! Description......ccoccooiiiiieiee e e — e ———————————— 3

3.3 St HISTOTY ..oeeieeieei et 4

3.4  Environmental Setting ..............ccooe i e 5

3.4.1 Topography........cccccvvvienveieneninnnn, PSP PUPPPPU 5

3.4.2 Suriace Water Hydrology ........cccoccocciiiiiiiiiiiiieiiee e, 5

3.4.3 Regional and Site Geology ............... J RPN 5

3.4.4  Site Hydrogeology ... coooee ittt 6

3.4.5 Sunounding Sensitive Environments ...........c...cooeiiii e 7

3.5 Previous Investigations ..............ococ i 7

3.6 Conceptual Release, Fate, and Transport Model ............ccovveeeieieneeeeciienenn. 7

4.0 SITE CHARACTERIZATION. ...t ettt eeeva e earee e e enes 8
4.1 Investigation OBJECHVES ...........c....wuiioeeeeeeeeeeeeeeeeeeeee e eeereesns il B

4.2 Sampling Locations and Rationale .........cc.ccccoveeiiiiciin e 10

4.3 Field Procedures .........c.oooiiiiiiirciee et s 11

4.3.1 Push Probe Investigation........ et e e e e e et e ettt aae e e e 11

4.3.1.1 Drilling Procedures..........ccccooviiiiniiieiieiiee e 11

4.3.1.2 Soil Sampling and Screening Procedures.........c............ 11

4.3.1.3 Screening-Level Water Sampling Procedures................ 12

4.3.2 Monitoring Well Installation and Sampling...........ccccceeevvveiiinieeennn. 13

4,3.2.1 Well Installation and Development..............ccccocoeieeeee s 13

4.3.2.2 Low-FlowSampling.........cccoccoiieimiiiiiiiieee e 14

4.3.3 Decontamination Procedures...........ccoccvvviiririeeiiernnieieee e cviiee e, 15

4.3.4 Investigative Derived Waste ..........cccooeviiiiioiciiiieie e 15

4.4 Analytical TeStS . .......oooiiiiiiiii e 15

4.4.1 Soil Analytical Tests and Rational..............ccccoeeeeeeeriiii i 16

4.4.2 Groundwater Analytical Tests and Rational..........ccc.cc.coo o, 18

4.5 ResuUlts and DiSCUSSION .........oouiiiit ittt e ev e aae 19

4.5.1 Subsurface Conditions ...............oooiiiiiiiiee e 19

4.5.2 Soil Testing ReSUIS....c..civiiiviiiiiiii et 20

4.5.3 Groundwater Testing ReSUIS ..........cc.oooiiiiiiiicieee e 22

UIC#1 Ciosure Report Page i of ii
Lakeside Industries, inc., Portiand, Oregon June 13, 2004
DU NIET L sre Tt HAHN AND_ASSOCIATES. INC.

7N

(3
|
|




5.0 BENEFICIAL USE EVALUATION ...t e 23
5.1 Reasonably Likely Land-Use.............cccccciiiiiiiie e 23
5.2 Reasonably Likely Beneficial Use of Groundwater......................c.cocvieee. 23
6.0 RISK EVALUATION ..ottt ettt 24
6.1  Human Health Risk Evaluation ..........ccccooo oo 24
6.1.1 Conceptual Site Exposure Model.............ccoociiniii e 24
6.1.1.1 Contaminant Sources and Exposure Media.................... 25
6.1.1.2 Exposure Pathway Analysis ............cccoomiiiiiinniinininiinnnes 26
6.1.2 Risk Characterization ..........cccccoiiiiiiiiiie e, 27 .
6.2 Ecological Risk Screening Evaluation..............cooiiiiiic e, 28
7.0 LIMITATIONS AND SIGNATURES ...t 29
B0 REFERENCES ...ttt ettt ettt se e e b eenne e 30
9.0 GLOSSARY OF ABBREVIATIONS .......oooooveioeesooeoeeee oo e 31
TABLES
1 Summary of Sludge and Soil Testing Resulits
2 Summary of Groundwater Testing Results
3 Conceptual Site Exposure Model
FIGURES
1 Location Map
2 Site Map
3 Push Probe and Monitoring Well Location Mép
UIC#1 Closure Report . Page ii of lii
Lakeside Industries, Inc., Portiand, Oregon ' June 13, 2004
20 LISET Caneure ot e HAHN AND ASSOCIATES, INC.



TABLE OF CONTENTS (Cont.) -

APPENDICES

A Well Log Reports for Gunderson Monitoring Wells and Excerpts from Gunderson
:Reports

B Push Probe Field Boring Logs
C Monitoring Well Logs, Well Development Logs, and Well Sampling Logs

D Laboratory Reports and Chain-of-Custody Documentation: Sludge and Soil
Samples

E Laboratory Reports and Chain-of-Custody Documentation: Groundwater Samples

-F - Zoning Map and Zoning Description

UIC#1 Closure Report Page iii of lii
Lakeside Industries, Inc., Portiand, Oregon _ June 13, 2004
LT G EG e HAHN AND ASSOCIATES. INC.




1.0 SUMMARY OF FINDINGS

Site investigation activities were conducted at the Lakeside Industries, inc.
facility in Portland, Oregon to evaluate subsurface impacts to soil and
groundwater relating to releases from a decommissioned drywell, i.e.
Underground Injection Control system #1 (UIC#1). In October 2003, four
push probe borings were installed for the collection of soil and groundwater
samples. In February 2004, two groundwater monitoring welis were installed
and sampled. A summary of the findings relating to the investigation
activities is presented below.

* Diesel-type petroleum hydrocarbons [up to 1,065 parts per million (ppm)]
and low levels of polynuclear aromatic hydrocarbons (PAHs) were found to
be present within soils of the UIC#1 drainfield between depths of 4.5 and
12 feet below ground surface (bgs).

Petroleum hydrocarbon concentrations found in native silty soils
immediately below the drainfield attenuate very rapidly, declining to less
than 30 ppm within one foot, indicating the petroleum impacts in soil are
primarily limited to the drainfieid.

o were detected in the water perched within the UIC#1 drainfield between
) depths of 8 and 12 feet bgs.

I P Diesel-type petroleum hydrocarbons and low levels of toluene and PAHs

* PAHs were not detected in a sample coliected from uppermost perennial
groundwater within native alluvial deposits at a depth 28 feet bgs
immediately down-gradient of the drainfield, indicating petroleum impacts
appear to be limited to perched water in the drainfield.

Risk evaluation did not identify the presence of current or reasonably likely
future unacceptable risks to human health or ecological receptors resuiting
from the petroleum impacts to soil and perched water relating to the former
UIC#1 at the subject property.

* Further evaluation of impacts at UIC#1 do not appear necessary, and
administrative closure of this UIC appears warranted.

if left in-place undisturbed, no actions are necessary with respect to the
impacted soils and water. However, if petroleum-contaminated soil or water
is encountered during future site development activities, special
management of the material will be necessary for removal and/or disposal

purposes.
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2.0 INTRODUCTION

In September 2003, Lakeside Industries, Inc. (L.akeside Industries) retained
HAI to conduct Underground Injection Control (UIC) decommissioning
activities at their facility. Lakeside |ndustries indicates two UIC devices
(drywells), UIC#1 and UIC#2, were located on-site. The report herein
discusses the decommissioning and subsequent investigation activities
compieted at UIC#1. Decommissioning activities for UIC#2 are documented
in a separate UIC Closure Report (HAI 2004) that was previously submitted
to the Oregon Department of Environmental Quality (DEQ) for review.

The Lakeside Industries facility, loc ated at 4850 NW Front Avenue in
Portiand, Oregon, is situated adjacent to the Willamette River and Portiand e
Harbor Superfund site (Portiand Harbor). In 2001, Lakeside Industries
completed a Preliminary Site Assessment (PSA) (HAI 2001) of the property
to evaluate the site as a potential contributor of sediment contamination in
the Portiand Harbor. The PSA eliminated the subject property as a source of
contamination found in Willamette River sediments adjacent to and
downstream of the site. Furthermore, the PSA discussed the presence of
' the two subject drywells at the facility. The UIC decommissioning activities .
’ were conducted at DEQ'’s request to assess whether the UiCs were potential <
sources of contamination.

3.0 BACKGROUND

3.1 Site Description

The Lakeside Industries site is located at 4850 NW Front Avenue in Portiand
in Multnomah County, Oregon (Figure 1). The site encompasses
approximately 9.41 acres of uplands on two tax lots, IN1E19A-00600 and
1N1E19A-00700, in the northeast quarter of Section 19 in Township 1 North,
Range 1 East (T1N, R1E) of the Willamette Meridian (WM). The site is
situated in an industrial area along the west bank of the Willamette River.

The surrounding land uses inciude the following:

* To the northeast of the site is the Willamette River
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* To the northwest of the site is a municipal storm sewer outfall,
beyond which is Shaver Transportation, a shipping company

* To the southwest is Front Avenue, beyond which is Oncorp America
inc., a building materials wh olesaler

* Tothe southeast is a materials storage yard for Gunderson, Inc.
(Gunderson), a railcar manufacturer.

Lakeside industries has operated a hot-mix asphalt plant at the subject site
since 1987. There are three buildings onsite: 1) an office building and
maintenance shop; 2) a control house for the conveyor system that is
located adjacent to the dock; and 3) a control house for the hot-mix asphait
-plant (Figure 2). Other structures include three overhead conveyor systems;
a dock; a reclaimed asphait p_avem ent (RAP) crushing and conveyor system;
a former vehicle wash rack; a 15,000-galion above-ground tank (AST)
‘containing diesel fuel and two associated fuel dispensers; the hot-mix
asphalt plant; a multiple chambered baghouse for particulate from the
asphalt processor; short-term stora ge'silos; and a cement-treated base
processor, a specialty product produced infrequently. There are aiso 5
groundwater monitoring wells installed onsite to evaluate a groundwater
‘\/ contaminant plume originating at the adjacent Gunderson property.

An approximate 200-galion poly-tote of surfactant is stored and used at the
former wash rack. The surfactant is used to coat the inside of the box on
dump trucks before loading in asphalt to reduce the likelihood of asphait
adhering to the inside of the box. This process is referred to as ‘soaping’. In
addition, there are two poly tanks that contain non-hazardous liquid additives
for the hot-mix asphait; which are located beneath the mixer in a paved area.

None of the materials stored on-site that are exposed to the environment
(inciuding the aggregate, the hot-mix asphailt, or the RAP), aside from the

diesel fuel that is in a containment structure, are considered to be hazardous
materiais.

3.2 UIC#1 Description

UIC#1 is located in the vicinity of the diesel fueling area and soaping area
(Figure 3). Prior to the decommissioning of UIC#1, surface runoff from the
paved areas around and beneath the fueling and soaping area, as well as
from the diesel tank containment, was noted to flow, as a result of sloping of
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pavement and shallow channels, to a catch basin, then to an oil/water
separator, and then reportedly into UIC#1. Lakeside Industries indicated
both the catch basin and the oil/water separator were cleaned as needed,
typically once or twice annually to reduce the likelihood of petroleum
hydrocarbons entering the drywell through the runoff. In April 2003, the -
stormwater discharge into UIC#1 w as terminated and redirected from the
oil/water separator to flow to the municipal storm sewer system located
along NW Front Avenue (Figure 2).

UIC#1 was constructed of a 23-foot long below ground PVC pipe (un-
perforated) that discharged into a gra\)el drainfield. The gravel drainfield,
composed of 3-inch to 5-inch minus rounded river rock, measured
approximately 40 feet by 30 feet by 11 feet deep. The PVC pipe discharged
into the southern end of the drainfield at a depth of approximately 4.4 feet
below ground surface (bgs).

On September 30, 2003, UIC#1 wa s decommissioned by the removal of the
PVC pipe with an excavator. An exploratory trench was excavated within the
gravel drain field at the pipe discharge location to a depth of 8 feet below
ground surface (bgs). The excavation was halted due to the failure (i.e.,
cave in) of the excavation sidewalls. The decommissioning activities at
UIC#1 and UIC#2 are documented in the UIC Release Report (HAI 2003).

3.3 Site History

Lakeside Industries operates a hot-mix asphalt plant, first opened in 1987, at
4850 NW Front Avenue, Portland, Oregon, and is located in a heavily
industrial area of the city along the west bank of the Willamette River.

The property has been developed since the early 1940s, first as a general
construcfion yard until the early 1970s, and then as a portion of the adjacent
Gunderson property storage yard and possibly warehousing until 1987 when
it was redeveloped as a hot-mix asphailt plant. As indicated in the PSA (HAI
2001), groundwater beneath the site is impacted with halogenated volatile
organic compounds (HVOCs) from the adjacent Gunderson property. For
further details regarding site history, please see Section 4 of the PSA (HAI
2001).
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\ | 3.4 Environmental Setting

A discussion of topography, surface water hydrology, regional and site

geology and hydrogeology, and surrounding sensitive environments is )
presented below.

3.4.1 Topography

The topography of the site and surrounding properties is relatively flat with a
slight slope to the northeast, with the northeastern portion of the property
sloping northeast toward the Willamette River (Figure 1). The elevafion of
the site ranges from approximately 38 feet above mean sea level (msl) (City
of Portland datum) near NW Front Avenue to about 34 feet msl near the
Willamette River. The no_rtheasterh portion-of the property slopes steeply
down to the river at about 10 feet msl.

3.4.2 Surface Water Hydrology

The northeastern property boundary is adjacent to the Willamette River

(Figure 1) Stormwater from paved portions of the site (i.e., sheet flow) is

_ _ collected into catch basins and passes through an oil water separator prior to

“\/ﬂ”; emptying into the municipal stormwater system located south of the site at
o : NW Front Avenue. Stormwater in unpaved areas is infiltrated into the

ground or landscaped areas on-site (Figure 1). No ditches or other storm

water conveyance systems are located on-site.

3.4.3 Regional and Site Geology

The area geology presented here is based on extensive investigations
conducted at the adjacent Gunderson site. Excerpts from various
Gunderson reports, including well logs for the five Gunderson monitoring
wells installed on the Lakeside Industries property, are included in Appendix
A

The geologic units at and in the vicinity of the site can be subdivided as
follows, from youngest to oldest:

e Fill Unit

* Alluvial Deposits — Sand/Silt Unit
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« Alluvial Deposits — Gravel U nit ' ‘
* Columbia River Basalt Group

The oldest and lowermost geologic unit of interest beneath the site consists
of the Columbia River Basalt Group: The Miocene-age Columbia River
Basalt, composed of a series of individual lava fiows, generally forms the
base (bedrock) of the Portland Basin and outcrops to the southwest of the
site in the Tualatin Mountains. Overlying the basalts are Quaternary-age
Alluvial Deposits, composed of two primary units. The lowermost unit, which
immediately overiies the basalts and weathered basalts at most locations, is
composed of unconsolidated gravels of apparent alluvial origin (the Gravel
Unit). Overlyingthe gravels are unconsolidated sands, silts, and occasional
clays (the Sand/Silt Unit). Overlying the Alluvial Deposits at many locations
along the river is a Fill Unit. .

The well log for Gunderson well MVW-46 (the well located closest to UIC#1
that is now decommissioned) indicates loose sand fill to a depth of 7 feet
bgs, and a soft silty sand (likely fill) to a depth of 12 feet bgs (the Fill Unit).

- Stiff silt and occasional sand extend from 12 to 42 feet bgs (the Sand/Silt

. Unit). Beneath the Sand/Silt Unit, a-Gravel Unit, composed of basalt cobbles
. L and gravels in sand, is present to a depth of 50.5 feet bgs, where the

Columbia River Basalt was encountered. A copy of well log for MW-46 is
included in Appendix A, and the well's locafion is shown in Figure 2.

3.4.4 Site Hydrogeology

Uppermost groundwater beneath the site is present in the Sand/Silt Unit of
the Alluvial Deposits. Of the five G underson monitoring wells installed at the
Lakeside Industries site, three wells (MW-43, MW-44, and MW-46) are
screened in the Gravel Unit just above basalt bedrock at depths between 47
to 61 feet bgs (Appendix A). The other two wells (MW-50 and MW-51) are
screened in the lower portion of the Sand/Silt Unit at depths between 36 and
50 feet bgs. As measured in the five Gunderson monitoring wells located on
the property, groundwater levels vary by up to 7.5 feet seasonally, at depths
ranging from 21 to 33 feet bgs (5.8 to 13.7 feet msl).

Groundwater flow direcfion within the Alluvial Deposits, as reported by the
Gunderson reports, is northerly to northeasterly toward the Willamette River.
Groundwater within the Alluvial Deposits discharges to the Willamette River.
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Occasional seasonal perching of water may occur within the Fill Unit on top
of the stiff native silts. This perched water would not discharge directly to the
Willamette River, but would percolate downward into the Alluvial Deposits
water-bearing zone prior to migrating to the Willamette River.

There are no water wells on the subject property.

3.4.5 Surrounding Sensitive Environments

The properties surrounding the subject property are zoned as industrial.
There are no designated riparian corridors, wetlands, wildlife habitat, federal
wild and scenic rivers, state scenic waterways, approved Oregon recreation
frails, natural areas, wilderness are as, or known cultural areas surrounding
the site. The Willamette River borders.the northeastern portion of the site.

3.5 Previous Investigations

All previous environmental investigations at the Lakeside Industries site have
been previously referred to. There have been no underground storage tank
(UST) or leaking underground storage tank (LUST) investigations on-site.
These include the HAI (2001) PSA, the UIC Release Report (HAI 2003), the
‘Q UIC#2 Closure Report (HAIl 2004), and the on-site Squire investigafions
' relating to the adjacent Gunderson site (Appendix A). The investigation
activities of soil and groundwater conducted at UIC#1 in October 2003
through February 2004 are discussed in this report.

3.6 Conceptual Release, Fate, and Transport Model

From 1987 until April 2003, UIC#1 accepted stormwater from one catch
basin that collected surface runoff from the diesel fuel dispenser and soaping
area, as well as from water that collected in the diesel fuel tank containment
basin. The catch basin discharge passed through an oil water separator
prior to discharge at an outfall (drywell) located in the gravel draintield (i.e.,
UIC#1) (Figure 3). At the time of decommissioning, a frothy sludge was
found in the UIC outfall pipe and within the gravel directly below the outfall.
The froth was likely from the surfactant that was used in the soaping area.
Analytical testing of the sludge indicates it contained diesel- and oil-type
petroleum hydrocarbons, with naphthalene and polynuclear aromatic
hydrocarbons (PAHs). Besides naphthalene, no other volatile organic
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compounds (VOCs) were detected. Further, metals were not detected at
levels of concern. '

Based on the preceding, it is concluded the hazardous substances that were
released into the gravel drainfield were diesel- and oil-range petroleum
hydrocarbons, which contained low levels of PAHs (including naphthalene).
Water with a sheen was found perched within the gravel drainfield at 9 to 12
feet bgs, but no free product was observed on the water. Accordingly, the
petroleum discharged from the UIC outfall would be expected to contaminate
the gravel within the drainfield, particularly near the source, and potenfially
migrate laterally on the water's surface to form residual contamination in the
soils surrounding the drainfield-within the zone of pit water fluctuafion.

Although diesel, oil, and PAHs are not particularly' soluble in water,
surfactants may help to dissolve the contaminants. A water sample
collected from a push probe installed at the drywell discharge location
-detected diesel, oil, PAHs, and toluene (however, this could be from the
sheen that was observed on the sample rather than from dissolved
constituents). Any chemicals that become dissolved in the pit water would
be expected to migrate with this.water as it percolates downward through the
: stiff silts of the Sand/Silt Unit to the uppermost groundwater at a depth of

‘ : about 30 feet bgs. With respectto PAHSs, because of their low solubility,
they tend to migrate in the water attached to colloidal-sized particles, rather
than in a dissolved state. Since diesel, oil, and PAHs tend to have an affinity
for adhering to fine-grain soils and organic particles that are common in
many alluvial soil types, it is expected that any contaminant levels (dissolved

- or colloidal) would attenuate rapidly.

Any contaminants that do reach the uppermost groundwater would then tend
to migrate with the groundwater in the direcfion of flow, i.e. northerly towards
the Willamette River. If any contaminants make it to uppermost
groundwater, they would confinue to attenuate as groundwater flows towards
the river (550 feet away), eventually discharging to the Willamette River.

4.0 SITE CHARACTERIZATION

4.1 Investigation Objectives

The pufpose of the subsurface inve sfigation activities initiated in October
2003 was to determine the nature and extent of contamination that was
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discovered at the drywell (UIC#1) outfall location, as well as to collect risk
parameter data. The primary objectives of investigation activities were to:

1) Determine the size and extent of the gravel draintield

2) Determine if water in the gravel draintield is an isolated perched zone, or
part of the regional groundwater system

3) Estimate groundwater flow direction using water level data from the
existing Gunderson monitoring well network

4) Verify the site hydrogeological model, i.e. sand till (the Fill Unit) overlying
native stiff silts (the Sand/Silt Unit) that may act to locally perch water
above the expected regional water table at 27 to 30 feet bgs, as well as
retard the migration of contaminants downward

5) Characterize the extent of resid ual soil contamination both within and
outside the gravel draintield

6) Determine if impacts are present in the two water-bearing zones of
concem, i.e. the gravel draintield water-bearing zone and the uppermost
‘/ perennial groundwater within the Sand/Silt Unit of the Alluvial Deposits

' '7) Determine whether contaminants detectedin a screening-level
groundwater sample are represe ntative of actual groundwater conditions,
or were sampling-induced due to drilling and sampling methodology

8) Characterize the soils and groundwater for contaminants of interest and
risk parameters '

9) Gather other sufficient information to close UIC#1 under a risk-based
approach.

In order to satisfy the above objectives two phases of subsurface
investigation were conducted following the decommissioning of UIC#1. In
October 2003, four push probe borings were installed at the site for the
collection of soil samples and screening-level groundwater samples. In
January and February 2004, two groundwater monitoring wells were _
instalied at the property for the coliection of representative groundwater

samples.
‘;" N ‘ . < 8+ P s e e AR g - aaema - S 4 g g gt 8 4 S e P B e 1 g ten mea o C v e e 8 e ——
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4.2 Sampiling Locations and Rationale

During the October 2003 investigative event, four push probe borings P-1
through P-4) were instailed within and outside the gravel drainfield.

* Boring P-1 was installed to a depth of 30 feet bgs at the former
drywell outfall location to evaluate the depth of the drainfield, the
depth'of-soil impact, and to collect a “worst-case” screening-level
perched water sample. Because of the size of the gravel in the
drainfield, it was not possible to collect a soil sample of drainfield
material. -

* Boring P-2 (20.feet bgs) was installed 10 feet northeast of boring P-1
in attempt to determine the lateral extent of the drainfield and soil
impact. No water samples were collected at this location.

* Borings P-3 and P-4 (20 feet bgs) were installed 34 feet northeast
and 30 feet north, respectively, of boring P-1 to determine the lateral
extent of the drainfield and soil impact. No water samples were
collected at these locations.

Since groundwater impacts were detected ih the screening-levél perched
water sample from boring P-1, it wa's deemed appropriate to conduct
additional groundwater investigation. This investigation had two primary
objectives: 1) to evaluate the groundwater quality of the two primary water-
bearing zones at locations most likely to detect impacts, if present, and 2) to
determine whether contaminants detected in the screening-level
groundwater sample were sampling-induced. To fulfiil the first objective, two
monitoring wells (MW-1 and MW-2) were instalied.

*  MW-1 was installed at the worst-case drywell outfall location with a
screen interval located across the lower drainfield gravels (7 to 12
feet bgs)

«  MW-2 was instalied in an inferred hydrogeological down-gradient
location with respect-to the drywell outfall and gravel drainfield,
approximately 35 feet north of MW-1. The screen interval at MW-2
(22 to 32 feet bgs) was intended to span the uppermost perennial
groundwater within the Alluvial Deposits throughout most seasonal
fluctuafions, with the goal of not placing the screen so deep that it
would allow for dilution of any impacts that may be present. This well
was placed in a location within the Sand/Silt Unit that would most-
likely detect contaminafion from the former drywell, if present (i.e.
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within. uppermost perennial groundwater at a location immediately
down-gradient of the draintield).

To fuitill the second groundwater investigation objective, both monitoring
wells were sampled by low-flow sampling techniques meant to reduce
sampling-induced turbidity. Since site contaminants, particularly PAHs, tend
to adhere to particulates, sampling-induced turbidity can overestimate the
actual mobile contaminants in the g roundwater.

4.3 Field Procedures
4.3.17 Push Probe Investigation

4.3.1.1 Drilling Procedures

On October 27, 2003, four push probe borings (P-1 through P-4) were
installed at the subject site to depths ranging from 20 to 30 feet bgs. The
locations of the push probe borings are shown on Figure 3. The borings
were installed by Geo-Tech Explorations, inc. of Tualatin, Oregon with a
truck-mounted Geo-Probe Systems hydraulic hammer unit using 2-inch
- outside diameter (OD) hydrauiically -driven steel rods. A perched water
.( . , sample was collected from push probe boring P-1.

Foliowing compietion of the soil boring activities, the borings were backtilled
with 3/4-inch bentonite chips to within 6 inches of the ground surface.
Gravel was placed in the upper 6 inches of the boring to match the
surrounding land surface.

All boring installation work was performed by an Oregon-bonded and
licensed monitoring well constructor. The boring installations were
completed in accordance with the Oregon Groundwater Law (Oregon
Revised Statute (ORS) Chapter 537) and the Rules for Construction and
Maintenance of Monitoring Wells and Other Holes in Oregon (Oregon
Administrative Rules (OAR) Chapter 690, Division 240).

4.3.1.2 Soil Sarhp/ing and Screening Procedures

Continuous soil cores were coliected using a 5-foot iong, 2-inch OD Macro-
Core Sampler. Discrete soil sampies were selected from the cores for tield
screening and possible laboratory analyses based on tield observation of soil
type or contaminant occurrence. The properties of each soil core were
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noted in the tield by the HAI scientist. The push probe boring characteristics
and observed soil types are recorded on boring logs (Appendix B).

Upon coliection, each soil sample was immediately placed in a 4-ounce
sample jar and capped with a teflon-lined lid. The sample jars were then
labeled and transferred to a chilled container for shipment to the anaiytical
laboratory. Standard sampling protocols, including the use of chain-of-
custody documentation, were followed for all sampling procedures.

The soil samplies were tield-screened for the presence of potential
contamination by the visual, olfactory, sheen test, and headspace vapor
methods. The presence of sheen was assessed by placing clean tap water

. in a black pan and introducing approximately 5 grams of disaggregated soil
to the water. Screening for the presence of organic vapors was conducted
by the headspace method using a photoionization detector (PID) equipped
with a 10.6 ev lamp. The results of the headspace screening are recorded
on the boring logs (Appendix B) in parts per million (ppm). The headspace
method results should be considered a qualitative indicator of possible
contamination used for relative comparison purposes.

4.3.1.3 Screening-Level Water Sampling Procedures

A screening-level perched water sampie was coliected at one of the push
probe borings (P-1) with a temporary weli point. To collect the water
samples, a 4-foot section of 1-inch OD, 0.004-inch siotted stainless steel well
screen was pushed to beneath the suspected groundwater level. Water was
detected at 8.5 feet bgs in P-1. The weli screen interval was from 8-12 feet
bgs.

‘The water sample was collected from a well point with new disposable bailer
tubing foliowing purging of approximately one liter of water with a vacuum
pump.' Sample containers were compietely tilled such that no headspace
was present that would allow for the loss of volatiles. The sample containers
were then labeled and transferred to a chilied container for shipment to the
analytical laboratory.
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4.3.2 Monitoring Well Installation and Sampling

4.3.2.1 Well Installation and Development

On January 19, 2004, HAI was on-site to oversee installation of monitoring
wells MW-1 and MW-2. The monitoring wells were installed by Geo-Tech
Explorations, Inc. with a Mobile B-59 drilling rig equipped with 6-inch inside
diameter (ID), 10-inch OD, hollow-stem augers. The monitoring wells were
constructed with 2-inch ID, threaded, schedule 40, polyvinyl chloride (PVC)
blank casing and 0.010-inch slotted screen’installed within an appropriate
sand pack and well seal. The slotted screen was set from 7 to 12 feet bgs in
MW-1, and from 22 to 32 feet bgs in MW-2. The sand pack was placed in
the annular space from the bottom of the boreholeto 1 foot above the top of
the screen with Colorado 10/20 silica sand in MW-1, and 3 feet above the -
top of the screen in MW-2. The wells were developed with a surge block to
set the sand pack. A well seal composed of 3/4-inch bentonite chips was
placed on top of the sand pack and hydrated.- )

Each well was completed with an above-ground monument surrounded by
three guard posts. The well casings were fitted with locking caps.

All monitoring well installation work was performed by an Oregon-bonded
and licensed monitoring well constructor. The. monitoring well installations
will be completed in accordance with-the Oregon Groundwater Law (ORS
Chapter 537) and the Rules for Construction and Maintenance of Monitoring
Wells and Other Holes in Oregon (OAR Chapter 690, Division 240).

Collection of continuous 1.5-foot long soil cores was attempted with a split-
barrel sampling device to characterize the subsurface materials.

Soil samples were collected during monitoring well drilling activities at
approximate 5-foot intervals using a split spoon sampler. The soil cores
were screened in the tield for visual, olfactory, sheen test, and headspéce
vapor methods.

Well logs documenting the characterization of subsurface materials and well
construction details are presented in Appendix C.

On February 6, 2004, the wells were further developed by purging with a
submersible pump in an attempt to remove the tine sediment from around
the well bore. During development, at least 10 well volumes of water were
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removed from each well. The parameters pH, temperature, conductivity, and
turbidity were measured during the development process. Following
purging, the wells were considered developed when the parameters had
stabilized. Stabilization is considered to have been met when the last three
measured values for each of the above parameters are within 10 percent of
each other. Although stabilization was obsérved, the purge water remained
turbid throughout the development process. Well development tield logs are
included in Appendix C.

4.3.2.2 Low-Flow Sampling

Low-flow sampling activities at the two monitoring wells were completed : |
February 20, 2004. Low-flow sampling techniques purge water from each’
well at a low flow rate (less than one liter per minute) using a stainless steel
bladder pump equipped with new polyethylene tubing. The pump intake was
. placed near the middle of the water ¢olumn within the screened interval of all
wells. ' '

Stabilization parameter measurements were collected with use of a flow-
through cell and an in-line multi-probe meter at approximate 2 to 5 minute
intervals during purging. Parameter measurements recorded during purging

. . were: time, purge volume, temperature,' specitic conductivity, dissolved |
oxygen (DO), pH, oxygen reduction potential (ORP), and turbidity. Water
levels within the well were also measured during the purging process tb
monitor drawdown. The water level in MW-2 dropped below the top of the
pump, not allowing measurement of this parameter during most of purging.

Purging continued until all parameters achieved the minimum stability criteria
for three consecutive measurements, which was achieved at each well
location. Stabilization criteria are established as readings within 10% for
DO, ORP, and turbidity; within 3% for conductivity; within 0.1 pH unit; and
within 10 millivolts for ORP.

Following the completion of purging, a representative groundwater sample
was collected from each well with the bladder pump. All water samples were
transferred into the appropriate sampling containers. The sample bottles
were then labeled and transferred to a chilled container for shipment to the
analytical laboratory.
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Since at least three wells are needed within each \)vater-bearing zone to
determine groundwater flow direction, an elevation survey of the monitoring
wells is not proposed at this time.

4.3.3 Decontamination Procedures

All reusable drilling and soil and groundwater sampling equipment was

steam cleaned with potable water prior to use, and between boring locations,
to prevent cross-contamination. All soil sampling equipment was '
decontaminated after each sample by using a detergent solution wash, and
two potable water rinses. New disposable tubing was used for each
groundwater sample. The Teflon bladder within the bladder pump, the only
pump part that comes into contact with the water sample, was
decontaminated before and after each sample by pumping a detergent
solution wash and two deionized water rinses through the pump.

4.3.4 Investigative Derived Waste

Soil cuttings and soil sample waste generated during the investigative
activities were incorporated into RAP pile for eventual reuse in asphalt. The
drum of decontamination water is properly labeled and will be stored on-site
.( in a secure area until it is transported off-site for proper disposal.

Decontamination water and well development purge water are stored in four
55-gallon drums, which were |labeled and stored on-site in a secure area for
Jater disposal and/or recycling.

4.4 Analytical Tests

The soil and groundwater samples were shipped with chain-of-custody
documentation in sealed and chilled containers to Specialty Analytical
located in Tualatin, Oregon:

.......
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4.4.1 Soil Analytical Tests and Rational

Based on tield screening results, depth with respect to the water-bearing
zones, and depth of the gravel drainfield, soil samples were selected from
the push probe and well borings for analysis of one or more of the foliowing
parameters:

Parameter ' Analytical Method

Hydrocarbon Identitication (HCID) of

Total Petroleum Hydrocarbons (TPH) NW TPH-HCID
Diesel and Oil-Range . TPH ' NW TPH-Dx
Volatile Organic Compounds (VOCs). - EPA 8260B

Polynuclear Aromatic.Hydrocarboné (PAHs) EPA 8270 SIM
RCRA 8 Metals® (total basis) ' EPA 6010/7471

- arsenic, barium, cadmium, chromium, lead, mercury, selenium, and siiver

' The results of the sludge and soil analytical testing are summarized on Table
‘ : 1, while the laboratory reports and chain-of-custody documentation are
included in Appendix D.

N,

Testing by HCID was conducted on the sludge sample taken from the
drywell outfall pipe to contirm that the types of petroleum hydrocarbons
released were limited to diesel- and oil-range hydrocarbons. The sludge
sample was also analyzed for PAHs, VOCs, and metals to characterize this
material for disposal. -

Analytical testing of the gravels within the draintield was not practicable due
to the size of the gravels (greater than 3-5 inches) and the lack of a matrix.
Accordingly, the testing results for the sludge sample were utilized to
estimate potential worst-case contamination of the draintield gravels.
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Since the HCID test identitied only the presence of diesel- and oil-range
hydrocarbons, all subsequently selected soil samples were analyzed for this
range of hydrocarbons by NW Method TPH-Dx. The rational for TPH
characterization testing is presented below:

* Sample -003 (P-1 at 11.0-11.5 feet bgs) was selected for testing
since it was collected in the native soils immediately below the
draintield gravels at the outfall location.

+ Sample -004 (P-1 at 15.0-16.0 feet bgs) was selected for testing
native silts that exhibited discoloration.

* Sample -008 (P-2 at 10.0-10.5 feet bgs) was selected for testing
since it was collected in the native soils immediately below the
gravels near the center of the drainfield. ' '

-

+ " Sample -009 (P-2 at 10.5-11.5 feet bgs) wés selected for testing to
evaluate the vertical extent of petroleum hydrocarbons that were
detected in sample -008.

*+ Sample -014 (P-3 at 13.0-1 3.5 feet bgs) was selected for testing
'( : § native silts that exhibited discoloration.

+ Sample -017 (P-4 at 8.0-8.5 feet bgs) was selected for testing the
sample that exhibited the highest headspace vapor at this boring (in
the Fill Unit). :

*  Sample -021 (MW-1 at 11.5-12.0 feet bgs) was selected for testing
since it was collected in the native soils immediately below the
draintield gravels near the outfall location, as well as to test for risk
parameters at this location.

Testing of the sludge sample by the TPH-Dx method was not conducted
since it was not deemed necessary at the time for disposal of this material -
during UIC decommissioning (i.e. incorporation into the RAP pile).

Two soil samples were selected for follow-up testing f_or'risk and
characterization parameters (PAHs, VOCs, and metals).

+ Sample -008 (P-2 at 10.0-10.5 feet bgs) was 'selected since this
sample had the highest levels of TPH detected of any soil sample.
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. Sémple -021 (MW-1 at 11.5-12.0 feet bgs) was selected since it was (
collected near the source area (drywell outfall).

4.4.2 Groundwater Analytical Tests and Rational

Groundwater samples collected were analyzed for one or more of the
following parameters:

Parameter Analvtical Method
Diesel and Qil-Range TPH - NW TPH-Dx
VOCs |  EPA8260B
PAHs o o . EPA 8270 SIM

The results of the groundwater analytical testing are.summarized on Table 2,
while the laboratory reports and chain-of-custody documentation are
included in Appendix E.

The screening-level perched water sample coliected at boring P-1 (8 to 12
feet bgs) was analyzed for the full suite of characterization and risk

parameters (TPH, PAHs, and VOCs). Testing of the groundwater for metals

. ' was not deemed necessary since metals were not detected in sludge or soil (
at levels of concern. '
The results of screening-level water testing at P-1 likely over-estimates
actual chemical concentrations for two reasons:
* Since a sheen was present on the sample, the resuits may over-
estimate actual dissolved concentrations {for TPH and VOCs
particularly)
* Since the samples were turbid, the resuits may over-estimate the
concentrations of chemicals that are mobile in the groundwater by
colioidal transport (for PAHs particularly).
Thus screening-level water testing at P-1 testing should be considered
worst-case and used in the following manner:
» If chemical concentrations are below risk screening values, then the
results can be used to eliminate those chemicals from further
evaluation
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* If chemical concentrations are above risk screening vaiues, then
additional tesfing is warranted, and the screening-level results need
-not be used in further risk evaluation.

The low-fiow groundwater samples collected from monitoring wells MVWV-1

and MW-2 were analyzed only for PAHs. Tesfing for VOCs was not deemed
necessary, since the screening level sample at P-1 did not detect VOCs at
levels of concern. Likewise, tesfing of the low-flow samples for TPH was not '
conducted since it was clear that risk screening levels were not established

for the applicable exposure pathways at the property (see further discussion
in Section xx). :

4.5 Results and Discussion

4.5.1

L

SR D U

Subsurface Conditions

The subsurface investigations cor{ﬁrmed the hydrogeologicai model that was
presented in Sections 3.4.3 and 3.4.4. The Fill Unit composed of fine sand
was found to be present to a depth of 10 to 10.5 feet bgs, which is underiain

by the native Sand/Silt Unit, which is predominantly silt at this area of the
site.

The gravel drainfield has dimensions of approximately 45 feet by 35 feet to
depths of 10.5 to 11.5 feet bgs, overiying the native silts. At some locafions
within the drainfield, a 6-inch layer of sand is located below the gravel.

The underlying native Sand/Silt Unit is composed predominantly of siit with

some clay and minor sand to a depth of approximately 36 feet bgs (MW-2),
where a sand unit was encountered.

The groundwater investigation indicates that water is perched within the
gravel drainfield at a depth of approximately 9 to 9.5 feet bgs (MW-1). The
native silts immediately below the drainfield are describes as soft and wet,
but become stiff and damp within a few feet of depth. This suggests the silts
are acfing as a local confining or se mi-confining layer, likely allowing only
minor vertical flow through the unit. Outside of the drainfieid, a very thin
zone of possible perched water was observed at the base of the fill sands at
a depth of approximately 10.5 feet bgs.

With depth the siits became wet again at about 26 feet bgs (MW-2),
represenfing the top of the uppermost perennial groundwater within the
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Alluvial Deposits beneath the site. The water levels later measured in MW-2 r
were found to be between 27 and 28 feet bgs, consistent with water levels
found by Gunderson in their monitoring weils.

No attempt was made to determine groundwater flow direcfion since a

northerly flow direcfion had aiready been established by Gunderson for this
area of the site. '

4.5.2 Soil Testing Results

Analytical testing of siudge and soil sampies collected during site
investigafion and monitoring well instailation activities conducted in 2003 and
2004 indicates diesel- and oil-type petroleum hydrocarbons were detected.
Gasoline-type petroleum hydrocarbons were not detected above method
detection limits.

Although discolored (olive gray) soils with a possible petroleum odor were
observed in the native siits immediately below the gravel drainfield at the
outfall location (P-1), soil samples collected from boring P-1 did not contain .
detectable levels of petroleum hydrocarbons at 11 or 15 feet bgs (Tabie 1).

. ~ In boring P-2, located approximately. 10 feet northeast of the outfall, diesel-
and oil-type petroleum hydrocarbons were detected at a totai concentration :
of 1,065 ppm in the thin sand layer located at the base of the gravel
drainfield (10.0-10.5 feet bgs). However, immediately beiow the sand layer
in native discolored silts (10.5-11.0 feet bgs) at P-2, only 27.4 ppm diesel-
type petroleum hydrocarbons were detected. Similariy, only 20 ppm diesel-
type petroleum hydrocarbons were detected at boring MW-1 in the native
discolored silty clay immediately below the gravel drainfield at this locafion.

UG

Analytical results of soil samples collected from push probe borings instalied
outside and down-gradient of the gravel drainfield at 13 feet bgs in boring P-
3 (a discolored silt zone) and from boring P-4 at 8.0 feet bgs (sand fili zone)
did not detect diesel- or oil-type petroieum hydrocarbons above method
detection limits.

Based on the preceding, it appears that the sample collected from the base
of the drainfield at boring P-2 (1,056 ppm at 10.0-10.5 feet bgs) should be
representative of the contamination that is present within the drainfield and
coafing the iarge gravels that couid not be tested. Although not enfirely
defined in a lateral sense, the residual soil impact appears to be limited to
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the draintield itself, as contamination was not observed or detected outside
the draintield. Vertically within the draintield, the contamination wouid be
present within the smear zone of seasonal perched water tiuctuation
(estimated to be 8 to 11 feet bgs), except at the outfall location where the
gravels are coated with petroleum beginning at a depth of 4.5 feet bgs.
Furthermore, based on direct testing of the native silts immediately below the
draintield at borings P-1, P-2, and MW-1, the residual petroleum impact in
soil attenuates very rapidly declining to less than 30 ppm within one foot.

Finally, the frothy sludge that was observed and tested within the outfall pipe
was only seen in soils directly bene ath the drywell discharge iocation, and
not in other areas of the draintield. Accordingly, aithough the siudge was
removed, the testing of petroleum constituents and risk parameters for the

sludge sample can be used as a “worst-case” sarhple for the petroleum
impacted soils in the draintield.

Testing for VOCs, PAHS, and total metals was conducted on three samples
that should be representative of their respective soil units: 1) the sludge
sample which shouid be worst-case for the gravels at the outfail location; 2)
the 10-foot bgs sample at P-2, which detected the highest ieveis of
petroleum hydrocarbons at the site (1,065 ppm), and should be
representative of draintield contamination away from the outfall; and 3) the
11.5-foot sample at MW-1 which should be representative of impacts within
the native silt unit beiow the draintieid. '

VOCs were not-detected in the three referenced samples, except for a low
level of naphthalene (0.628 ppm) in the sludge sample and a low level of
methylene chioride in the P-2 sample that is attributed to laboratory
contamination (Table 1). PAHs were detected in both draintieid samples
(sludge and P-2), but not in the sample of native siits (MW-1). The only PAH
that was detected at a concentration above a non-residential risk-based
screening level (i.e. DEQ Risk-Based Concentrations) was benzo(a)pyrene

(0.317 ppm) in the siudge sample, the significance of which will be discussed
in Section4.4.1.

Although metals were detected in the three referenced samples, none were
found at ievels of concemn (i.e. at co ncentrations above default background
levels as determined by DEQ) (Table 1). Although, the testing results for the
soil sample collected at 11.5 feet bgs at MW-1 indicates arsenic was
detected at 7.55 ppm, which is slightiy above the DEQ defauit background
concentration is 7.0 ppm, the detected concentration is within the range of
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naturally-occurring levels and was not detected in the other two samples.
Additionally, arsenic is not a contaminant of interest at the site.

4.5.3 Groundwater Testing Results

"~ Three groundwater samples have been collected at the site as part of the
UIC investigation:

1) Screening-level sample taken from push probe boring P-1 of perched
water within the draintield

2) Samples from developed monitoring wells
a) Sample from MW-1 of percﬁed water within the draintield

' b) Samble from MW-2 of up permost groundwater within the native
Aliuvial Deposits immediately down-gradient of the draintield.

Analytical testing of the screening-ievel water sample obtained from boring
P-1 indicates diesel-type petroleum hydrocarbons were detected at 14,600
parts per billion (ppb), which is above DEQ's most conservative Risk-Based
Concentration (RBC) for non-reside ntial exposure pathways of 350 ppb. In
addition, 6,850 ppb oil-range petroleum hydrocarbons were detected in the
same sample. The laboratory report indicates the oil-range hydrocarbons in
this sample are biased due to a high amount of diesel contained in the
sample. This information suggests the petroleum hydrocarbons are from
diesel-type petroleum hydrocarbons, and are not necessarily a measurement
of ocil-type petroleum hydrocarbons.

Analytical testing of the screening-level water sample obtained from boring
P-1 indicates VOCs were not detected above method detection limits,
excepting the detection of 2.73 ppb toluene (Table 2), which is below non-
residential and ecological risk screening levels.

As previously discussed, the screening level sample-from P-1, due to
sampling induced turbidity, will over-estimate contaminants in the
groundwater that are relatively insoluble and tend to adhere to soil particles,
such as PAHs. This is borne out by comparing the total PAHs detected in
the water sample from P-1 [6.48 parts per billion (ppb)], and total PAHs
detected in the water sample from monitoring well MW-1 (0.49 ppb), which
was screened at the same location and depth as P-1. Accordingly, the water
testing results from boring P-1 are not representative of dissolved or mobile
PAHSs in groundwater, and will not be used for risk evaluation purposes.
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v The PAHs acenaphthylene (0.057 ppb), fluorene (0.352 ppb), and pyrene
(0.076 ppb) were detected in the perched water sample from well MW-1, but
none at concentrations exceeding non-residential or ecological risk
screening levels. PAHs were not detected in the groundwater sample
collected at MW-2 from the uppermost groundwater in the Alluvial Deposits
immediately down-gradient of the drainfield.

The lack of detectable contaminants (PAHSs) in the sample collected at the
location most-likely to detect contamination if it was present in the uppermost
groundwater of the Alluvial Deposits (i.e. at MW-2 immediately down-
gradient of the gravel drainfield), indicates that impacts to groundwater are
limited to the perched water that is present within the drainfield.

5.0 BENEFICIAL USE EVALUATION

5.1 Reasonably Likely Land-Use

The subject property, as well as all adjacent properties, are located in an
area used for industrial purposes. As depicted on the zoning map provided
within Appendix F, the subject property and éurrounding properties are
‘( zoned Heavy Industrial (IHi or IH) by the City of Portland. According to the
City of Portland, Bureau of Planning (Appendix F), the zone provides areas
where all kinds of industries may locate including those not desirable in other
zones due to their objectionable impacts or appearance. Furthermore, the
subject property lies within a designated "Industrial Sanctuary” zone
dedicated to long-term industrial use. Therefore, the current and
reasonably-likely future land use for the site is considered to be "industrial”.

5.2 Reasonably Likely Beneficial Use of Groundwater

Currently, tap water at the subject property and adjoining properties is
supplied by the City of Portland municipal water system. No water wells are
present on the subject property. Given the historical presence of municipal
water service for this area of Portland, it is unlikely that any water wells are
in use by nearby properties for domestic purposes. According to the
property owner, groundwater at the site is not expected to be used for
drinking water in the future. .

HAI conducted a water well inventory for the area within a one-half-mile
radius of the site to determine the usage of groundwater. The well inventory
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" was based on well logs tiled with the Oregon Water Resources Department
(OWRD). The search of the OWRD well log database was conducted using
the OWRD's Web-based GRID query. A door-to-door survey was not
conducted to identify undocumented water wells. Results of the well survey
query indicated the presence of only one water well within one-half-mile of
the site, and no wells used for domestic purposes. '

The identitied water well, located approximately 1/4 mile west of the
Lakeside Industries property, was installed for industrial purposes by
Chevron in 1989. The well is an open-hole completion within the Columbia
River Basalt aquifer between the depths of 81 and 310 feet bgs. It is not
known if the well is currently in use. :

Because of the availability of municipal water in Portland, as well as the lack
of any current trends towards development of groundwater for domestic or
industrial purposes in the area, it is concluded there is no reasonably-likely
current or future use of groundwater for domestic use within 1/2-mile of the
subject site.

Based on the preceding, the use of groundwater as a drinking water source
will not be carried forward in the risk evaluation (Section 6.0).

6.0 RISK EVALUATION

ST

Since all the contaminants of potential concern at UIC#1 are petroleum-
related, a risk evaluation was conducted for the site according to DEQ’s
Risk-Based Decision Making (RBDM) guidance document (DEQ 2003) to
determine potential human health risks relating to the former UIC at the
property (Section 6.1). Although based on empirical results and the
conceptual fate and transport model, which indicate that UIC#1
contamination will not migrate to the Willamette River, as a conservative
measure, a risk-screening was conducted against ecological risk screening
level values (Section 6.2).

6.1 Human Health Risk Evaluation

- 6.1.1 Conceptual Site Exposure Model

The conceptual site exposure model describes the migration pathways and
exposure scenarios (potentially exposed populations and exposure routes)
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through which humans may be exposed to contaminants of potential concern
at the site. No exposure, and thus no potential for risk, exists unless an
exposure pathway is complete. The site exposure model presented herein is
based on the identified soil and groundwater conditions, as well as current
and reasonably-likely future land uses and beneficial uses of groundwater
within the locality of the site.

6.1.1.1 Contaminant Sources and Exposure Media

The release mechanism at the site relates to historical releases of
predominantly diesel-type petroleum hydrocarbons from surface water runoff
collected from a diesel fueling area, a soaping area, and a former wash rack
that entered the stormwater collection system, passed through an oil/water
separator, and discharged to a gravel drainfield (UIC#1).

Site investigation activities indicate-the impacts to soil are primarily limited to
“the gravel drainfield between depths of 4.5 and 12 feet bgs. Likewise,
impacts to water are limited to the perched water within the drainfield
typically between depths of 8 and 12 feet bgs.

Based on the analytical tesfing results, the only chemical found in soil at a
.( » concentration that exceeds most-conservative non-residenfial risk screening
- levels (RBCs) is benzo(a)pyrene. The only contaminant found in

groundwater at a concentration that exceeds most-conservative non-
residenfial risk screening levels (RBCs) is diesel-range TPH. However, as a
conservative measure contaminants of potential concern to be included in
the risk evaluation will include all detected VOCs, PAHSs, and diesel-range
TPH.

For purposes of this risk evaluafion, the identified ei(posure media are

subsurface soil and groundwater and the contaminants of potential concern
are detected VOCs, PAHs, and diesel-range TPH.
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6.1.1.2 Exposure Pathway Analysis

Eight exposure pathways for soil and groundwater, as outiined in the DEQ
RBDM guidance document (DEQ 2 003), were evaluated for applicability to
the site, including:

[

oil

1) Surface soil ingestion, dermal co ntact, and inhalation
2) Volatilization to outdoor éir o

3) Vapor intrusion into buildings .

4) Leaching to groundwater

Groundwater

5) Ingestion and inhalation from tap wate'r'_ _

)
6) Volatilization to outdoor air
7) Vapor intrusion into buildings
)

. _ 8) Groundwater in excavation T

.Table 3 lists the various exposure pathways/receptor scenarios that were
evaluated for the site, and briefly explains the rational for the selection or
exclusion of each exposure pathway. The following exposure pathways
were eliminated:

« All residential receptor scen arios were eliminated since the beneticial
land use evaluation indicate s residential use of the property and
surrounding area is not reasonably likely

* All exposure pathways involving groundwater ingestion were
eliminated since the beneticial water use evaluation indicates current
and future groundwater use for domestic or consumptive purposes in
the area is not reasonably likely

* Because the depth of soil impact (greater than 4.5 feet bgs) is greater
than the 3-foot bgs cutoff for surface soil exposure, the surface soil
exposure pathways were eliminated from further consideration.

+ Although all exposure pathways involving vapor intrusion into
buildings couid be eliminated since the impacts are not within 10 feet

~ UIC#1 Closure Report Page 26 of 31 ( \\\\\\ !
Lakeside Industries, Inc., Portland, Oregon June 13, 2004

G2HE A Digsuns oo ae] —HAHN AND ASSOCIATES, INC.




"L of any building, this pathway will be retained to evaluate potential risk
to future structures.

As shown in Table 3, the following six exposure pathways/receptor scenarios
were retained for further evaluation:

1
[o}

—

) Soil ingestion, dermal contact, and inhalation by an excavation worker
2) Volatilization to outdoor air for an occupational receptor
3) Vapor intrusion into buildings for an occupational receptor

Groundwater
4) Groundwater volatilization to outdoor air for an occupational receptor
5) Groundwater vapor intrusion into buildings for an occupational receptor

6) Groundwater in an excdvation for an excavation worker.

6.1.2 Risk Characterization

The evaluation of potential unacceptable risks at the site was conducted by

.(’ comparing the maximum detected concentration for each COPC
(contaminant of potential concern) to the applicable RBCs for each of the six

exposure pathways/receptor scenarios identitied for the site. Use of the
maximum detected concentration at the site provides for a conservative
evaluation against the RBCs. As discussed eariier, PAH testing results for
the screening-level water sample from boring P-1 were not used in this
evaluation. The resuits of this comparison are shown on Table 4.

The maximum detected concentrations of COPCs in soil and groundwater
samples were all found to be less than the applicable RBCs, based on
current and reasonably likely potential exposure pathways.

in conclusion; the risk evaluation did not identify the presence of current or
reasonably likely future unacceptable risks to human heaith resulting from

_the documented petroleum impacts to soil and perched water relating to the
former UIC#1 at the subject property.

While the diesel-type petroleum hydrocarbons present in soil are at
concentrations below DEQ Risk-Based Concentrations, if left in-place, no
actions are necessary with respect to the impacted soils. However, if the

, O v
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petroleum-contaminated soil is encountered during future site development
activities, special management of the soil will be necessary for removal
and/or disposal purposes.

Should impacted groundwater (i.e., containing a sheen) be encountered
during future site development activities, proper management of the removal
and disposal of this water will be necessary.

Further evaluation of impacts at UIC#1 do not appear necessary, and
administrative closure of this UIC appears warranted.

6.2 Ecological Risk Screening Evaluation

Since the site is located adjacent to the boundaries of the Portiand Harbor
Superfund Site, petroleum hydrocarbon constituents (PAHs and VOCs) in
groundwater samples were compared to lowest DEQ Ecological Level I
Screening Level Values (SLVs) for fresh surface water aquatic receptors
(Table 2). As previously discussed, P AH testing results for the screening-
level water sample from boring P-1 were not used in this evaluation.

The ecological risk screening evaluation reveals that the maximum detected
. concentrations of COPCs in ground water samples were all found to be less
“than the lowest DEQ SLVs.

Although the method detection limit for benzo(a)anthracene (0.048 ppb) was
above the lowest DEQ SLV (0.027 ppb) in the groundwater samples from
MW-1 and MW-2, this chemical was not detected in either sample. Since

the samples were analyzed by the low-level single-ion method (SiM), this is
deemed to be the lowest achievable detection limit, and further evaluation of .
benzo(a)anthracene in groundwater is not warranted.

in conclusion, the ecological SLV evaluation did not identify the potential for
unacceptabie risks to aquatic receptors in surface water resulting from the
petroleum impacts at former UIC#1. '
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7.0 LIMITATIONS AND SIGNATURES

The information presented in this report was collected, analyzed, and
interpreted following the standards of care, skili, and diligence ordinarily
provided by a professional in the performance of similar services as of the
time the services were performed. This report and the conclusions and/or
recommendations contained in it are based solely upon research and/or
observations, and physical sampling and analytical activities that were
conducted.

The information presented in this report is based only upon activities
witnessed by HAI or its contractors, and/or upon information provided to HAI
by the Client and/or its-contractors. The analytical data presented in this
report document only the concentrations of the target analytes in the
particular sample, and not the property as a whole.

Unless otherwise specitied in writing, this report has been prepared solely for
the use by the Client and for use only in connection with the evaluation of the
subject property. Any other use by the Client or any use by any other person
shall be at the user’s sole risk, and HAI shall have neither liability nor
responsibility with respect to such use.

Hahn and Associates, Inc.

Prepared by: Reviewed by:

Jill S. Betts Roger E. Brown, R.G.

Senior Environmental Scientist Principal

Date
UIC#1 Closure Report Page 29 of 31
Lakeside Industries, inc., Portland, Oregon June 13, 2004

oz

CEALCNOE Ticsure Rpldeo HAHN AND ASSOCIATES. INC.




8.0 REFERENCES

DEQ (2001). Guidance for Ecological Risk Assessment, Level Il -
Screening. Oregon Department of Environmental Quality. Updated,
December 2001.

DEQ (2003). Risk-Based Decision Making for the Remedijation of
Petroleum-Contaminated Sites. Oregon Department of Environmental
Quality. September 22, 2003.

EPA (2002). Region 9 Preliminary Remedial Goals (PRGs) 2002. Region 9,
Solid and Hazardous Waste Programs, U.S. Environmental Protection
Agency. Updated, October-1, 2002.

Hahn and Associates, inc. (2001). Preliminary Site Assessment, Lakeside
Industries, 4850 NW Front Avenue, Portland, Oregon. (HAI Project No.
5366). December 26, 2001.

Hahn and Associates, Inc. (2003). UIC Release Report, Lakeside Industries,
4850 NW Front Avenue, Portland, Oregon. (HAI Project No. 6235).
November 12, 2003. ' :

Hahn and Associates, Inc. (2004). UIC Closure Report, Lakeside Industries,
4850 NW Front Avenue, Portland, Oregon. (HAI Project No. 6235).
March 18, 2004. :

UIC#1 Closure Report Page 30 of 31
Lakeside Industries, Inc., Portland, Oregon June 13, 2004
Fols LUED Qlowure B0 oaon HAHN AND ASSOCIATES, INC.




Q-

9.0

GLOSSARY OF ABBREVIATIONS

AST
bgs
BTEX
DEQ
EPA
Gunderson
HAI
HCID
HVOCs
iID
Lakeside
LUST
msl|
NW
OAR
oD
ORS
OWRD
PAHSs
ppb
ppm
Portland Harbor
PRG
PVC
RAP
RBC
SLV
TPH
uic
UsST
VOCs
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Lakeside Industries, Inc., Portland, Oregon

above ground storage tank

below existing ground surface

benzene, toluene, ethylbenzene, xylene
Oregon Departme nt of Environmental Quality
U.S. Environmental Protection Agency
Gunderson, Inc.

Hahn and Associates, Inc.

hydrocarbon identitication

halogenated volatile organic compounds
inner diameter

Lakegdélhdushies,lno

leaking underground storage tank
mean sea level

Northwest

Oregon Administrative Rules

outer diameter

Oregon Revised Statutes

Oregon Water Re sources Department
polynuclear aromatic hydrocarbons
parts per billion

parts per million

Portland Harbor Superfund Site

EPA Region 9 Preliminary Remedial Goal
polyvinyl chloride

recycled asphalt pavement

DEQ Risk Based Concentration

DEQ Ecological Level 1l Screening Level Value
total petroleum hydrocarbons
underground injection control
underground storage tank

volatile organic compounds
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TABLE 2 - Summary of Groundwater Testing Results

Analytical Parameters Analytical Testing Results in ug/L (ppb) Reference Levels in ug/L (ppb) (
Samplé Location ==> P-1 MW-1 MW-2 Non-Residential |  Ecological '
Sample Number ' ==>||  031027-101 040220-203 040220-201 DEQRBC* DEQ SLvs *
Sample Date ==> 27-Oct-03 20-Feb-04 20-Feb-04
Screen interval (feet bgs) ==> 8-12 7-12 22 -32
Petroleum Hydrocarbons by NW Method TPH-Dx
Diesel-Range ' 14,600. ' 350.
Oil-Range 5.850. ‘
Diesel + Oil 21,450.
Volatile Organic Compounds (VOCs) by EPA 8260
Benzene 04 U . ' 2.2 130,
Toluene 2.73 2,900. 9.8
Ettiylbenzene 1. U 5.,400. 7.3
Total Xylenes 2. U 820. 13.
Naptithalene 1. U | 25. . 620.
Other VOCs U '
lIPolynucliear Aromatic Hydrocarbons (PAHs) by EPA Method 8270S1M ) *
Acenaphthene 0.927 0.0476 U 0.0478 U 1,500. 520.
Acenaphthylene 0.0504 U 0.0571 0.0478 U
Anthracene 0.353 0.0476 U 0.0478 U 7.300. 13.
Benzo(a)anthracene 0.192 0.0476 U 0.0478 U. 0.56 0.027
' ‘ Benzo(a)pyrene 0.272 0.0476 U 0.0478 U 0.056 0014 |
Benzo(b)fluoranthene 0.464 0.0476 U 0.0478 U 0.56 e
Benzo(g.hi\perylene 0.151 0.0476 U 0.0478 U
Benzo(k)fluoranthene 0.171 0.0476 U 0.0478 U 5.6
Chrysene 0.292 0.0476 U 0.0478 U 56.
Dibenzo(a.h)anthracene 0.0605 0.0476 U 0.0478 U 0.056
Fluoranthene 0.302 0.0476 U 0.0478 U 5,800. 6.16
Fluorene 0.474 0.352 0.0478 U 970. 3.9
indeno(1,2,3-cd)pyrene 0.101 0.0476 U 0.0478 U 0.56
Naphthalene 0.0504 U 0.0476 U 0.0478 U 25. 620.
Phenanthrene 0.575 0.0476 U 0.0478 U _ 6.3
Pyrene 2.15 0.0761 0.0478 U 4.,400.
Total PAHs 6.48 0.49 U

Note: 1 = Sample Number Prefix: 6235-
2 = Based on lowest DEQ Non-Residential Risk-Based Concentration (RBC), September 2003, unless otherwise indicated
3= DEQ lowest Ecological Level Ii Screening Level Values (SLVs) for fresh surface water receptors
4 = Oil results are biased high due to amount of diesel contained in the sample
Bold = Concentration exceeds Reference Level

bgs = below ground surface

DEQ = Oregon Department of Environmental Quality
EPA = U.S. Environmental Protection Agency

ppb = parts per billion

U = not detected above concentration indicated
ug/l = micrograms/liter
VOCs = volafile organic compounds

.
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TABLE 1 — Summary of Sludge and Sol) Testing Results: UIC#1

|Analytical Paramelers Analytical Testing Results Reference Levels
mgkg {ppm) malkg {ppm)
Sample Location ==> UIC#1 Sludge P-t P-2 P3_ P-4 WMw-1 Lowest DEQ RBC '
) Sample Number ==>[| §235-030930-001 | 6235-031027-003 | 6235-031027-004 6235-031027-0]?8 6235-031027-009 | 6235-031027-014 | 6235-031027-017 | 6235-040119-021 Non-Residential %E?kg,i:::‘:
Sample Dale ==> 30-Sep-03 77-0ct-03 27-0ct-03 27.0ct.03 27-0ct-03 27-Oct-03 27-0ct-03 19-Jan-04 Concentration ?
Oepth (ieet bgs) ==> In Pipe 11.0-11.5 15.0- 16.0 10.0 - 10.5 10.5-11.5 13.0- 135 8.0-85 11.5-12.0 L
Petroleum Hydrocarbons by NW Method TPH-HCID or TPH-Dx
20. u 257U ] _
Datect 193 U 202 U 853 274 198U 16.3
Detect 643 U 674 U 212 ‘ 659 Ul 661 U 54.4
u 4] 1.065. 27.4 Y]
[Volatile Organic Compounds (VOCs) by EPA 8260
{Benzene 05 U 0ot | oo v 0.052 o
IToluene 05 U 001_U L v 180,
Etby 05 U 001 U v 26.000.
Total Xylenes 1, U e 002 U Y] 100,
Naphthalene 0.628 001_ U Y 15, »
Other voCs Y] 0.0561 * N u
P_n_lynucleav Aromatic Hydrocarbons (PAHs) by EPA Method 8270 SIM
As phi 1.78 . 0.026 0.0067 U 16,000
[Acenaphthylene 0417 0.0067 U 0.0067 U o
Anthracene 44 ) 0.0707 - . 0.0067 U 90.000. o
Benzo (a) anthracene 0.317 0.0147 ___-0.0067 U Co27 . e
Benzo (a) pyrene 0.317 0.0153 b ] 0.0067 U 0.27
Benzo (b) Muuranthene 0.583 0.0213 . . 0p0BTU 21
Benzo (ghi) perytene 02 0.0093 : o 0.0067 U o
Benzo (k) fluotanthene 0.167 U 0.0073 ) . o : ) 00067y{ 21 ~
Chrysene 0.417 0018 o 0.0067 U 270 T
Dibenzo (a.h) anthracene 0.167 U ) 0.0067 U ) 0.0057 U 0.27
{Fluoranthene 0.85 _ . 0.0433 : 0.0067 U 8.900. o
Fluorene 8. 0.131 00067 U 12,000,
Indeno (1,2,3-cd) pyrene 0.167 U ] 0.0067 U ] 0.0067 U 27 .
Naphihalene 0.55 0.0067 U ) 0.0057 U 15.
Phenanthrene 14.4 e 0.336 i 0.0067 U
Pyrene - 5.75 0.0847 0.0067 U 6.700.
Tolal PAHs 38 0.78 v
Tolat Metals by EPA Metiiod 6010/7471 .
. JArsenic 179 U 167 U] . 7.55 16 ° 1.
[ Iarium 87.4 75.4 163. 67,000. [
. 0.366 00833 U ) o 0.0926 U 450, * .
N 126 12, ) e . 16.9 6a. "
Lead e 179 U 167U I __ _ 185 U 30.
Mecury . 0232 | . 0.0132U 00216 52,
ISelenium 179 U] - 167 . 185 U 5.100. '
Siver 179 U 1.67 185U s.100.
Nnle:  bgs = below ground surface mgikg = milligramarkilograrn 1 = DEO Risk Based Concentration (R8C). September 22. 2002.
UEQ = Oregon Departmeni of Enviicnmental Quality ppm = parls per mifiion DEO Default Background Concenlratlons for Metais memo, Oclober 28, 2002.
EPA = U.S, Environmonlai Proleciion Agency U = nol delected above concenlration indicated 3 = EPA Reglon 9 Pratiminery Remedial Goal (PRG), October 2002.
HCID = tiydrocaibon Idenilfication 1PH = lotal petrolsum hydrocarbons 4 = Ol rasuits are blased high dua 1o amount of dlese! containad In (he sample
' 5 = Delecled methylene chioride concentralion of 0.0561 ppm is o
Bold = Concentrallon exceeds Relarence Level and Defaull g Ci f
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TABLE 3 — Conceptual Site Exposure Model

Medium Exposure Pathway Receptor Scenario |Pathway Retained Rational
Soil Ingestion, Dermal Contaci, Residential / Urban . .
Soil and Inhalalion Residential No Residenlial land use is not reasonably-likely ]
QOccupational No Soil impacts are below 4.5 teet bgs B
Construction Worker|No Soil impacts are below 4.5 feel bgs
Excavation Worker (Yes Soil impacts are present wilhin lhe depths of potential excavation aclivilies
Residential / Urban
Volatilization to Qutdoor Air Residential No Residential land use is not reasonably-likely
Occupational Yes Impacted soils are present wilhin the vadose beneath the sile
Residential / Urban .
Vapor Intrusion into Buildings Residential No Residential land use is not reasonably-likely e B
Although impacted soils are not present near a sile structure, this pathway is
Occupational Yes retained as a conservative measure for potential future structures
Residential / Urban .
Leaching lo Groundwaler Residenlial No Residential land use is nol reasonably-likely
Occupational No Use of groungwaler for consumptive purposes is nol reasonable likely
Groundwater Ingestion and Residential / Urban
Groundwater |Inhalation Residenlial No Use of groundwater for drinking or bathing purposes is not reasonably-likely
Occupational No Use of groundwater for drinking or bathing purposes is not reasonably-likely
Groundwater Volatilization to Residential / Urban .
Outdoor Air Residenlial NO Residenlial land use is not reasonably-likely
Occupational Yes Groundwaler impacts are present beneath |he site
Groundwaler Vapor Intrusion to  |Residential / Urban
Buildings Residenlial No Residenlial Jand use is not reasonably-likely
Although impacted groundwaler is nol present near a site structure, this
Occupational Yes pathway is retained as a conservalive measure for polential future structures
Construction and
Groundwater in Excavation Excavation Worker |[Yes Excavation to lhe depth of perched water at 8 feet bgs is possible

Note:  bgs = below ground surface
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TABLE 4 — Risk Evaluation for Soil and Groundwater

SOIL DEQ Risk-Based Concentration (RBC) for Soil — mg/kg (ppm)
Surface Soil . Maximum )
Exposure Pathway ==> Ingesti:rf, De(;lmal Volatilization to Vapor Iqtrgsion into ConE:rt]etfaktei?)n in C%ng:ggdto
Contact, and Outdoor Air Buildings : .
Inhalation : Soil Concentralion
_ mg/kg (ppm)
Receptor Scenario ==> Excavation Worker Occupational Occupational
o Contaminant of Potential Concern _
: Generic Diesel - e - 1,065. Below ~
Acenaphlhene ' - - - 178 |Below
Anthracene - - - 4.4 _|Below
Benzojalanlhracene 590. - - 0.317 Below 5
Benzolajpyrene : B 59. |- - 0.317__ |Below
Benzo[b]iluoranihene 590. - - : 0.583 Below .
Benzolkliluoranihene 5,900. - ) - 0.007 Below -
Chrysene 59,000. - ' - 0.417 Below
Fluoranthene - - - Jio . 08 __ |Below __ _ __
Fluorene - : - - _ 8 Below
Naphthalene 20,000. - : - 0.628 Below o
\Pyrene ) - - ) - 5.75 Below
} _l GROUNDWATER DEQ RBC for Groundwater — ug/L (ppb) Maximum
' Exposure Pathway ==> Volatilizatioq to Vapor Iqtrl_Jsion into Groundwa_ter_in ConE:rgetf;ﬁin in Cgirslffig:sogdto
Outdoor Air Buildings Excavatilon Groundwater Concentration
. Receptor Scenario ==> Occupational Occupational Ex%g;:_:{(lirf_[;lc\)lgie_r ug/L (ppb)
o Contaminant of Potential Concern
o Generic Diesel - - - 21,450. Below
Toluene - - 78,000. 273 Below
Fluorerie - - - 0.352 Below
Pyrene i - - - __0.076 Below
Note: - = RBC not established ppm = parts per million
mg/kg = milligrams per kilogram U = not detected above detection limit indicated
ppb = parts per billion ug/L = micrograms per liter -
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Note: Base Map from the Portland, Oregon (1990)
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